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BOX PCT 

IN THE UNITED STATES ELECTED OFFICE 
OF THE UNITED STATES PATENT AND TRADEMARK OFFICE 
UNDER THE PATENT COOPERATION TREATY-CHAPTER II 

5 AMENDMENT "A" PRIOR TO ACTION 

APPLICANT: Josef Singer 

ATTORNEY DOCKET NO.: P00,0638 

INTERNATIONAL APPLICATION NO: PCT/DE98/03456 

INTERNATIONAL FILING DATE: 23 November 1998 

1 0 INVENTION: "APPARATUS AND METHOD FOR SENDING AND 

RECEIVING DATA IN AN SDH OR PDH 
TRANSMISSION SYSTEM' 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

15 Sir: 

Applicants amend the above-identified PCT application as follows, and 
request entry of the Amendment prior to examination in the United States National 
Examination Phase. 
IN THE SPECIFICATION: 
2 0 On page 1 : 

delete lines 1 and 2 and insert the following new title: 
-APPARATUS AND METHOD FOR SENDING AND 
RECEIVING DATA IN AN SDH OR PDH TRANSMISSION SYSTEM- 

after line 2 as a separate line before line 3 insert the following heading: 

2 5 -BACKGROUND OF THE INVENTION--; 

line 4, delete "/or"; and delete "," after "or" (second occurrence); 
line 5, delete "respectively,; 
line 7, delete respectively,"; 

line 1 0, delete ", for example,"; after "channel" insert —for example--; 

3 0 replace "An" with —Thus, a higher--; and delete "that"; 



line 11, delete "is higher by the"; before "compression" insert ~ 
necessitates a higher—; and delete "thus derives"; 

line 12, delete "the" (first occurrence); delete "of the"; and delete 
", for example,"; 

line 13, after "radiotelephony" insert --, for example"; and replace 
"therefor" with —for those methods—; 

line 16, after "multiplexed" delete ","; insert — , (— ; after "i.e." insert 
--,--; and after "strategy" insert --)--. 

On substitute page 2: 

line 2, after "3" delete "," (first occurrence); before "i.e." insert — (-- 
after "i.e." insert --,--; after "another" insert — )-- ; and delete "thus"; 
line 4, delete respectively,"; 

line 8, after "10" insert — ,—; and after "11" insert — ,— ; 
line 10, after "12" insert --,--; 
line 1 1, delete "thereby"; 

line 12, delete "following"; and after "packet" insert —following—; 

line 16, before "i." insert --(--; after "e." insert — ,— ; after "frames" 
insert --)--; and delete ", respectively,"; 

line 1 8, delete "thereby ensue" and replace with —be accomplished by— 
; delete "via" (both occurrences); and delete "," after "SDH or"; 

line 19, delete "respectively,"; 

line 20, delete "," after "corresponding"; 

line 23, delete ", respectively,"; after "system" replace "," with — .— ; 
replace "as" with —As—; after "result" insert and delete "whereof; 

line 24, delete ", respectively, possible" and insert —potential— in place 

thereof; 

line 25, before ""SUPPORT" insert -entitled-; 
line 29, delete "for example" and insert —e.g.,—; and delete "of 
(second occurrence); and 



line 30, delete "thereby likewise" and insert —similarly—; after "are" 
insert — ,— ; and after "turn" insert — ,— . 

On substitute page 2a: 

line 1, insert the following heading: 

-SUMMARY OF THE INVENTION—; 
delete lines 2 through 7 and insert the following paragraph: 
—It is an object of the present invention to offer an apparatus for sending data 
in an SDH or PDH transmission system that enable an increased transmission 
bandwidth in the transmission of data, such as compressed voice data.— 

On page 3 : 

delete lines 1 through 8 and insert the following paragraphs: 
—This and other objects are achieved by an apparatus and a method for 
sending data in an SDH or PDH transmission system. In particular, an apparatus for 
sending data in at least one of an SDH and a PDH transmission system includes a data 
arrangement unit configured for receiving and arranging data incoming in a plurality 
of data channels into a plurality of mini-cells each having a flexible length. A 
multiplexer is configured to generate a single data stream from the plurality of mini- 
cells, wherein the received plurality of mini-cells are joined to one another within the 
single data stream. Additionally, a direct transmission frame generator is included 
to generate individual transmission frames directly from the data stream and send the 
generated individual transmission frames via one of an SDH and a PDH transmission 
system. The individual transmission frames contain a number of mini-cells and 
correspond to the frame structure of either the SDH or PDH transmission system. 

According to another aspect of the present invention, an apparatus for 
receiving data in either an SDH or a PDH transmission system includes a direct data 
stream generator configured to receive and directly generate a single data stream of 
a plurality of mini- cells from incoming transmission frames corresponding to the frame 
structure of either the SDH or PDH transmission system. A demultiplexer is included 
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and configured to distribute data contained in the plurality of mini- cells in a single 
data stream onto respective channels. Finally, a data arrangement unit is included to 
restore data of individual data channels from a plurality of mini-cells. 

According to a further aspect of the present invention, a method for sending 
5 data in either an SDH or a PDH transmission system includes the steps of first 
receiving and arranging data incoming in a plurality of data channels into a plurality 
of mini-cells having a flexible length. A single data stream is then generated from the 
plurality of mini-cells, wherein the received plurality of mini-cells are arranged 
following one another in the data stream. Next, individual transmission frames are 

1 0 directly generated from the data stream and transmitted via one of the SDH or PDH 
transmission system. The individual transmission frames contain a number of mini- 
cells and correspond to the frame structure of the SDH or PDH transmission system. 

According to yet another aspect of the present invention, a method for 
receiving data in either an SDH or a PDH transmission system is provided wherein 

15 incoming transmission frames are received, the frames corresponding to a frame 
structure of one of the SDH and PDH transmission system. A single data stream is 
directly generated from the incoming transmission frames and data contained in a 
plurality of mini cells contained within the data stream are distributed. Finally data 
of individual data channels is restored from the plurality of mini-cells.--; 

2 0 line 9, delete ", respectively,"; 

line 12, delete ", respectively,"; 

line 13, delete "or, respectively, as an alternative to"; 

line 15, delete ", respectively given the" and insert —and — in place 

thereof; 

25 line 16, delete respectively,"; 

line 17, after "are" insert --,--; and after "turn" insert --,--; 
lines 19, delete", respectively," (first occurrence); delete "or," (second 
occurrence); and delete "respectively, as an"; 

line 20, delete "alternative to the generation of and insert — 

3 0 generating— in place thereof; 



-5- 

line 21, delete "The" and insert —Hence, the— in place thereof; and 
delete "thereby"; 

line 22, delete ", respectively,"; 

line 27, delete ", for example"; after "multiplexing" insert --, for 

5 example—; and 

delete lines 28 and 29. 
On page 4: 

line 1, delete "or, respectively, the" and insert —and—. 

line 5, delete "thereby"; and delete "or,"; 
10 line 6, delete "respectively,"; 

line 8, delete ", respectively, the"; and insert -and- in place thereof; 

line 14, delete "respectively," 

line 17 insert "a" before "parallel"; 

line 18, delete "thereby"; 
15 line 19, delete", respectively, ofthe"; and delete"," after "or" (second 

occurrence); 

line 20, delete "respectively,"; delete "and/or" and insert —or— in place 
thereof; delete "The" and insert —Hence, the—; 

line 21, delete "thus" (both occurrences); and delete "of; 
2 0 line 24, delete "or, respectively, the" and insert —and— in place 

thereof; 

line 27, delete ", respectively,"; and 
line 28, delete "thereby". 



On page 5: 

2 5 line 1, delete "So that the" and insert —In order to allow the— in place 

thereof; and delete "for"; 

line 2, delete "receiving data can also" and insert —to— in place 

thereof; and 
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line 3, delete "tothe" and insert —to the—, 
line 4, delete "or, respectively,"; 

line 47 delete "ensue" and insert —be carried out in a~ in place thereof; 
after "parallel" insert -fashion to- in place thereof; delete "alternatively to" and insert 
5 —alternating with— in place thereof; 

line 9, delete "or, respectively,"; 

after line 1 1 , before line 1 2 insert the following paragraph and heading: 
—Additional advantages and novel features of the invention will be set forth, 
in part, in the description that follows and, in part, will become apparent to those 
1 0 skilled in the art upon examination of the following or may be learned by practice of 
the invention. The advantages of the invention may be realized and attained by means 
of the instrumentalities and combinations particularly pointed out in the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS-; 
15 delete lines 12, 13 and 14 and insert the following paragraph: 

-The present invention is explained with reference to the attached drawings, 
where elements having the same numeral reference denote like elements throughout 
and wherein: 

line 15, after "1" insert —illustrates—; and delete "or,"; 
2 0 line 16, delete "respectively,"; 

line 17, after "2" insert —is—; delete "inventively"; 

line 18, after "data" insert —of an embodiment of the present 

invention—; 

line 19, after "3" insert —shows—; delete "or,"; 
2 5 line 20, delete "respectively,"; before "the" insert —an embodiment 

of-; 

line 21, after "4" insert -illustrates-; delete "or"; 
line 22, delete "respectively," 
line 24, after "5" insert —is—; 
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after line 25 and before line 26 insert as a separate new heading: 
-DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS-; 
line 27, delete respectively,"; 
line 28, before "the" insert —an embodiment of—; and 
5 line 29, after "2" insert -or mini-cell arrangement unit--. 

On page 6: 

line 5, delete "whereby" and insert —wherein--; 

line 9, after "packets" insert —(i.e., ATM Data Packet Generator)—; 
delete ", respectively,"; 
1 0 line 10, after "or" delete ","; 

line 11, delete "respectively,"; after "being" insert --,--; after "turn" 
insert --,--; and after "5" insert —or PDH/SDH Transmission Frame Generator—; 

line 12, delete "thereof (both occurrences); 

line 13, delete ", respectively,"; 
15 line 14, after "generated" insert —directly—; delete "in a direct way"; 

and after "6" insert —or Direct PDF1/SDH Transmission Frame Generator—; 

line 16, after "field" insert — STF~; 

line 18, after "18," insert --(--; after "e." insert — ,— ; and after "19" 

insert — )— ; 

2 0 line 20, delete "thereby"; 

line 21, after "data" (second occurrence) insert — 24--; 
line 24, delete "exemplary" and insert —alternate—; 
line 25, delete ", respectively,"; and 
line 29, delete ", respectively,". 

25 On page 7: 

line 1, after "25" insert —(i.e., ATM Data Packet Generator)—; 
line 2, delete ", respectively, the"; and 

line 3, delete ", respectively," and after "26" insert —(i.e., Mini-Cell 
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Data Stream Generator)--; 

line 6, after "29" insert --(i.e., Voice Data Arrangement Unit)--; 
line 9, after "27" insert --(i.e., Direct Data Stream Generator)--; 
line 10, delete ", respectively,"; 
5 line 1 1, delete "thus,"; 

line 18, delete respectively,"; and 
after line 20, insert the following new paragraph: 
—While this invention has been described in connection with what are 
presently considered to be the most practical and preferred embodiments, it is to be 
1 0 understood that the invention is not limited to the disclosed embodiments, but, on the 
contrary, is intended to cover various modifications and equivalent arrangements 
included within the spirit and scope of the appended claims.-- 
IN THE CLAIMS: 

On substitute page 8, line 1, replace "Patent Claims" with 
15 — What is claimed is: —. 

Delete claims 1 and 10 without prejudice or disclaimer. 
Amend the following claims 2-9 and 11-18: 

2. (Amended) An apparatus [Apparatus for sending data in an SDH or, 
respectively, PDH transmission system] according to claim [1] 1_9, [characterized by 

2 0 a means (4)] further comprising: 

an ATM data packet generator configured to fienerate [for generating] data 
packets corresponding to an asynchronous transfer mode from the data stream[,] i and 
a transmission frame generator configured to generate [means (5) for 
generating] transmission frames corresponding to one of the SDH [or, respectively,] 
25 and PDH transmission system from the data packets corresponding to the 
asynchronous transfer mode. 

3 . (Amended) An apparatus [Apparatus for sending data in an SDH or, 
respectively, PDH transmission system] according to claim 19 [1 or 2], [characterized 
in that the means (6)] wherein the direct transmission frame generator [for the direct 
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generation of transmission frames generate] generates position data [(20)] with 
respect to [the] a position of [the] a first mini-cell for each corresponding individual 
transmission frame [in] and inserts the position data into each corresponding [the] 
individual transmission frame [in each transmission frame]. 

5 4. (Amended) An apparatus [Apparatus for sending data in an SDH or, 

respectively, PDH transmission system] according to claim 3,. [characterized in that 
the means (6) for the direct generation of transmission frames from the data stream] 
wherein the direct transmission frame generator arranges the position data [(20)] at 
the beginning of a respective individual transmission frame. 

10 5. (Amended) An apparatus [Apparatus for sending data in an SDH or, 

respectively, PDH transmission system] according to [one of the preceding claims] 
claim 19 . [characterized in that] the [means (3)] multiplexer [for generating a single 
data stream is a means for the] is configured to perform statistical time-division 
multiplexing of the data incoming in the plurality of data channels [(1)]. 

15 

6. (Amended) A method [Method] for sending data in at least one of an 
SDH [or, respectively,] and a PDH transmission system, comprising the following 
steps of: 

receiving and arranging data incoming in a plurality of data channels [in] into 
2 0 a plurality of mini-cells [of] having a flexible length, [whereby the received mini-cells 
are arranged following one another in the data stream,]; [and] 

generating a single data stream from the plurality of mini-cells, wherein the 
received plurality of mini-cells are arranged following one another in the data stream; 
[direct generation of] directly generating individual transmission frames from 
2 5 the data stream; and 

[sending] transmitting the generated individual transmission frames via one of 
an SDH [or, respectively,] and PDH transmission system, [whereby] wherein the 
individual transmission frames contain a [plurality] number of mini-cells and 
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correspond to the frame structure of one of the SDH [or, respectively,] and PDH 
transmission system. 

7. (Amended) The method [Method for sending data in an SDH or, 
respectively, PDH transmission system] according to claim 6, [characterized in that] 

5 further comprising the steps of: 

generating position data with respect to [the] a position of [the] a first mini- 
cell [in the] for each corresponding individual transmission frame ; and 

inserting the position data into each [are generated in the direct generation of 
transmission frames] corresponding individual transmission frame [to the SDH or, 
1 0 respectively, PDH transmission system] . 

8. (Amended) The method [Method for sending data in an SDH or, 
respectively, PDH transmission system] according to claim 6, characterized in that the 
position data are arranged at the beginning of a respective transmission frame. 

15 

9. (Amended) The method [Method for sending data in an SDH or, 
respectively, PDH transmission system] according to [one of the claims] claim 6 
[through 8], [characterized in that] wherein the step of generating a single data stream 
from the plurality of mini-cells includes a statistical time-division multiplexing of the 

2 0 data incoming in the plurality of data channels [is implemented when generating the 
data stream]. 

1 1 . (Amended) The apparatus [Apparatus for receiving data in an SDH 
or, respectively, PDH transmission system] according to claim 20 . further comprising: 

[characterized by a means (25)] an ATM data packet generator configured 
25 to [for recovering] recover data packets corresponding to an asynchronous transfer 
mode from the incoming transmission frames corresponding to one of the SDH [or, 
respectively,] and PDH transmission system[,]; and 

a [means (26) for generating] a data stream generator configured to generate 
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the data stream from the data packets corresponding to the asynchronous transfer 
mode. 

12. (Amended) The apparatus [Apparatus for receiving data in an SDH 
5 or, respectively, PDH transmission system] according to claim 20 [10 or 11], 

[characterized in that 

the means (27) for the reception and the direct generation of the data stream from the 
incoming transmission frames corresponding to the SDH or, respectively, PDH 
transmission system] wherein the direct data stream generator generates the data 
1 0 stream on the basis of position data [(20)] with respect to [the] a respective position 
of [the] a first mini-cell in the transmission frame that are contained in [every] each 
corresponding transmission frame. 

1 3 . (Amended) The apparatus [Apparatus for receiving data in an SDH 
15 or, respectively, PDH transmission system] according to claim 12, [characterized in 

that] 

the position data [(20)] are arranged at [the] a beginning of a respective transmission 
frame. 

2 0 14. (Amended) The apparatus [Apparatus for receiving data in an SDH 

or, respectively, PDH transmission system] according to [one of the claims 10 
through 13] claim 20 . 

[characterized in that the means (28) for distributing the data] wherein the de- 
multiplexer is configured to perform [is a means for] demultiplexing of the data 
2 5 stream according to the information contained in a respective header of each of the 
plurality of mini-cells [mini- cell header], 

1 5 . (Amended) A method [Method] for receiving data in at least one of 
an SDH [or, respectively.] and a PDH transmission system, comprising the following 
steps of: 
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receiving incoming transmission frames corresponding to a frame structure of 
one of the SDH and PDH transmission system; 

[reception and direct generation of] directly generating a single data stream 
from the incoming transmission frames [corresponding to the frame structure of the 
5 SDH or, respectively, PDH transmission system,^ 

[distribution of] distributing data contained in a plurality of mini-cells [in] 
contained within the data stream onto respective data channels[,] ; and 

[restoration of the] restoring data of [the] individual data channels from the 
plurality of mini-cells. 

10 

16. (Amended) The method [Method for receiving data in an SDH or, 
respectively, PDH transmission system] according to claim 15, [characterized in that] 
wherein the data stream is generated on the basis of position data with respect to the 
position of [the] a first mini-cell in the transmission frame that are contained in every 

1 5 transmission frame, with respect to [the] a respective position of [the] a first mini-cell 
in the transmission frame that are contained in [every] each corresponding 
transmission frame. 

17. (Amended) The method [Method for receiving data in an SDH or, 
respectively, PDH transmission system] according to claim 1 6, [characterized in that] 

20 wherein 

the position data are arranged at the beginning of a respective transmission frame. 

18. (Amended) The method [Method for receiving data in an SDH or, 
respectively, PDH transmission system] according to [one of the claims 15 through 
17] claim 15 , [characterized in that] wherein the step of distributing data includes [a] 

2 5 demultiplexing [of] the data stream corresponding to the information contained in 
[the] a respective header of the plurality of mini-cells [mini-cell header is implemented 
in the distribution of the data]. 



-13- 

Add the following new claims 19 and 20: 

19. An apparatus for sending data in at least one of an SDH and a PDH 
transmission system, comprising: 

a data arrangement unit configured for receiving and arranging data incoming 
5 in a plurality of data channels into a plurality of mini-cells each having a flexible 
length; 

a multiplexer configured to generate a single data stream from the plurality of 
mini-cells, wherein the received plurality of mini-cells are joined to one another within 
the single data stream; and 
10 a direct transmission frame generator configured to generate individual 

transmission frames directly from the data stream and send the generated individual 
transmission frames via one of an SDH and a PDH transmission system, wherein the 
individual transmission frames contain a number of mini-cells and correspond to the 
frame structure of one of the SDH and PDH transmission system. 

15 20. An apparatus for receiving data in at least one of an SDH and a PDH 

transmission system, comprising: 

a direct data stream generator configured for receiving and directly generating 
a single data stream of a plurality of mini-cells from incoming transmission frames 
corresponding to the frame structure of one of the SDH and the PDH transmission 

2 0 system; 

a de-multiplexer configured to distribute data contained in the plurality of 
mini-cells in the single data stream onto respective data channels; and 

a data arrangement unit configured to restore data of individual data channels 
from the plurality of mini-cells. 

25 IN THE DRAWINGS: 

The applicant has filed concurrently herewith a Request for Drawing Approval 
in order to substitute German descriptions with English descriptions and also to label 
blocks within block diagrams in accordance with U.S. patent practice. 
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IN THE ABSTRACT ; 

Delete original page 12 and replace the Abstract with Replacement Page 12, 
which is provided on a separate sheet attached to the amendment. 

REMARKS 

The present amendment makes editorial changes to the specification, 
drawings, claims and Abstract in order to conform the United States Patent Practice. 
Additionally, the Applicants include herewith a copy of the new Abstract on a 
separate page. None of the changes in the claims is intended as a surrender of any of 
the subject matter within the scope of the original claim language since, as noted 
above, all of these changes have been made solely to bring the claims into conformity 
with the requirements of 35 U.S. C. §1 12, second paragraph. 

Early consideration of the application is respectfully requested. 

Respectfully submitted, 

Steven H. Noll 
Hill & Simpson 
A Professional Corporation 
85th Floor Sears Tower 
Chicago, Illinois 60606 
(312) 876-0200 
Attorney for Applicant 
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Replacement Page 



Abstract 

Apparatus and Method for Sending and Receiving Data in an SDH or PDH 
Transmission System 

5 An apparatus and method for sending data in an SDH or PDH transmission 

system, including an arrangement unit for arranging data incoming in a number of data 
channels into mini-cells of flexible length and a multiplexer for generating a single data 
stream from the mini-cells. Additionally, a frame generator is included for the direct 
generation of transmission frames corresponding to the SDH or PDH transmission 

10 system from the data stream. The method for sending data in an SDH or PDH 
transmission system includes arranging data incoming in a number of data channels 
in mini-cells of flexible length, generating a single data stream from the mini-cells, and 
directly generating transmission frames corresponding to the SDH or PDH 
transmission system from the data stream. The present invention further includes a 

15 corresponding apparatus and method for receiving such data in an SDH or PDH 
transmission system. The present invention allows the utilization of existing AAL2 
standards and AAL2 standards yet to be defined, while avoiding the loss of 
transmission bandwidth connected with the use of ATM cells. 
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APPARATUS FOR SENDING AND/OR RECEIVING DATA IN AN SDH OR, 
RESPECTIVELY, PDH TRANSMISSION SYSTEM 



The present invention is directed to an apparatus and a method for sending 
and/or receiving data such as, for example, compressed voice data in an SDH or, 
5 respectively, PDH transmission system. 

In the transmission of data such as, for example, compressed voice data in 
SDH or, respectively, PDH transmission systems (SDH: synchronous digital hierarchy, 
PDH: plesiochronic digital hierarchy), data incoming on a plurality of different voice 
channels are combined in time-division multiplex and transmitted via a single channel 

10 such as, for example, a 64 kbit/s channel. An occupancy of the transmission path that 
is higher by the compression factor thus derives. Up to now, static multiplexing 
methods were employed for the combining of the channels such as, for example, in 
mobile radiotelephony. The pre-condition therefor is that all data incoming on the 
various voice channels are compressed to the same rate and that this rate does not 

15 change during operation. The data on the various data channels arrive regularly and 
are statically multiplexed, i.e. according to a specific, fixed strategy. 

This has the disadvantage that a flexible transmission of different data rates 
is not possible for the individual voice channels. In static multiplexing, further, no 
reduction of the channel width is possible on the basis of speech pause suppression. 

2 0 The ATM adaptation layer 2 (AAL 2) was defined in the standard ITU-T 

1.363.2 for the common transmission of a plurality of voice channels via ATM 
transmission networks (ATM: asynchronous transfer mode). The AAL2 specification 
describes a cell-oriented, two-stage method that is explained with reference to Figures 
4 and 5. In the first stage, voice data supplied on a plurality of voice channels la, lb, 

25 ... In are arranged in mini-cells 7 of flexible length in a means 2. Such mini-cells 7a, 
7b, .. 7n are shown by way of example in Figure 5. Each mini-cell comprises a mini- 
cell header 8a, 8b, ... 8n at its beginning. The part of the mini-cells 7a, 7b, ... 7n 
following the respective mini-cell header contains the respective voice data 9a, 9b, ... 
9n of the respective voice channel la, lb, ... In. 
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The mini-cells 7a, 7b, ... 7n are combined into a single data stream in a 
means 3, i.e. arranged following one another, as shown in Figure 5. The means 3 thus 
implements a static multiplexing of the mini-cells 7a, 7b, ... 7n in order to merge them 
to form a single data or, respectively, mini-cell stream. 
5 In the second stage of the method described in the AAL2 specification, the 

data stream is subsequently packed in ATM data packets in a means 4. In other 
words, data packets that correspond to the asynchronous transfer mode are generated 
from the data stream in the means 4. An ATM header 10 as well as a start field 1 1 are 
thereby attached to each ATM data packer at its start. The start field 1 1 contains an 

10 offset field 12 as well as a sequence number 13 and a parity bit 14. The offset field 

12 thereby contains information about the position of the respective mini-cells 7 in the 
ATM data packet. The following ATM data packet similarly contains an ATM 
header 15, a start field 16 and a mini-cell 7n. The space that is not required in this 
ATM data packet is filled with stuffing data 17. 

15 In a means 5, the ATM data packets are converted into frame structures, 

i.e. into transmission frames, that correspond to the SDH or, respectively, PDH 
transmission system in which the data are to be transmitted. The transmission can 
thereby ensue, for example, via radio or via fixed lines. The transmitted SDH or, 
respectively, PDH transmission frames are received by a reception means that 

2 0 comprises the corresponding, inverse devices as the transmission means shown in 

Figure 4. The disadvantage of this method described in the AAL2 specification is that 
the voice data must first be inserted into ATM data packets before they can be 
transmitted in the SDH or, respectively, PDH transmission system, as a result whereof 
the available or, respectively, possible transmission bandwidth is reduced. 

2 5 The document by Johnsson, M. et al, "SUPPORT FOR LOW BITRATE 

APPLICATIONS IN ATM NETWORKS", PROCEEDINGS OF IPIP WORKSHOP 
ON PERFORMANCE MODELLING AND EVALUATION OF ATM NETWORKS, 
3 June 1996, pages 39/1 through 39/14, XP002045906, is concerned with the problem 
of low bitrate data transmission (for example, of voice data) via an ATM network. 

3 0 The data are thereby likewise arranged in mini-cells. The mini-cells are in turn 

multiplexed into an ATM cell flow and sent via the ATM network. 
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It is thus the object of the present invention is thus to offer an apparatus 
for sending data in an SDH or, respectively, PDH transmission system according to 
the preamble of the attached claim 1, a method for sending data in an SDH or, 
respectively, PDH transmission system according to the attached claim 6, an 
apparatus for receiving data in an SDH or, respectively, PDH transmission system 
according to the preamble of the attached claim 10 and a method for receiving data 



3 

according to the attached claim 15 that enable an increased transmission bandwidth in 
the transmission of data, for example compressed voice data. 

This object is achieved by an apparatus and a method for sending data in an 
SDH or, respectively, PDH transmission system comprising the features of the 
5 attached claim 1 or, respectively, the features of the attached claim 6. The object is 
also achieved by an apparatus and a method for the reception of data in an SDH 
transmission system comprising the features of the attached claim 10 or, respectively, 
of the attached claim 15. 

The apparatus and the method for sending data in an SDH or, respectively, 
1 0 PDH transmission system according to the present invention are particularly 

characterized in that the single data stream composed of the mini-cells is imaged into 
the frame structure of the SDH or, respectively, PDH transmission system in a direct 
way instead of or, respectively, as an alternative to the generation of data packets 
(ATM data packets) corresponding to the asynchronous transfer mode. 
15 Given the apparatus or, respectively, given the method for receiving data in 

an SDH or, respectively, PDH transmission system according to the present invention, 
correspondingly, a data stream from which the mini-cells are in turn restored is 
generated in a direct way from the incoming transmission frame corresponding to the 
SDH or, respectively, PDH transmission system instead of or, respectively, as an 
*2 0 alternative to the generation of ATM data packets. 

The present invention thereby allows a significantly better usage of the 
transmission bandwidth in SDH or, respectively, PDH transmission systems, for 
example in the transmission of compressed voice data. Further, the present invention 
also allows the employment of different compression rates and compression methods 
2 5 within a multiplex bundle and, in particular, the use of a speech pause suppression 

wherein the transmission capacities that are not needed during speech pauses are filled 
up with the voice data of other channels, for example by statistical multiplexing. 

Advantageous developments of the present invention are defined in the 
respective subclaims. 



Given the apparatus or, respectively, the method for sending data 
according to the present invention, position information with respect to the position of 
the first mini-cell in the transmission frame are thereby advantageously generated for 
each transmission frame generated directly from the data stream. These position data 
5 are thereby advantageously arranged at the beginning of the respective SDH or, 

respectively, PDH transmission frame. It is also advantageous when a statistical time- 
division multiplexing of the data incoming in the plurality of data channels is 
implemented upon generation of the data stream in the apparatus or, respectively, the 
method for sending data. The statistical time-division multiplexing makes its possible 

10 to multiplex data incoming with different compression rates on the various voice 

channels and produce a single data stream. When the inventive apparatus for sending 
data should also be capable of transmitting data corresponding to the AAL2 
specification, then a means for generating ATM data packets from the data stream and 
a means for generating transmission frames corresponding to the SDH or, respectively, 

15 PDH transmission system from the ATM data packets are to be provided. In this case, 
the inventive apparatus can transmit data corresponding to the AAL2 standard and 
corresponding to the present invention either in parallel fashion or alternatively. In 
particular, the present invention thereby also assures the compatibility of the apparatus 
or, respectively, of the method for sending or, respectively, receiving data with the 

•2 0 AAL2 specification and/or with higher layers of standards yet to be defined. The 

present invention thus allows thus utilization of existing AAL2 standards and of AAL2 
standards yet to be defined while avoiding the loss of transmission bandwidth 
connected with the use of ATM cells. 

In the apparatus or, respectively, the method for receiving data according 

25 to the present invention, the data stream is advantageously generated on the basis of 
position data with respect to the position of the first mini-cell in the transmission frame 
that are contained in every SDH or, respectively, PDH transmission frame. 
Advantageously, the position data are thereby arranged at the beginning of the 
respective transmission frame. The distribution of the data contained in mini-cells in 

3 0 the data stream is implemented by demultiplexing the data stream according to the 



information contained in the mini-cell header. So that the inventive apparatus for 
receiving data can also be employed in a transmission system that is based on the 
AAL2 specification, a means for recovering data packets corresponding tothe ATM 
transmission mode from the SDH or, respectively, PDH transmission frames and a 
means for generating the data stream from the ATM data packets are also to be 
advantageously provided. The reception of the data according to the AAL2 
specification can thereby ensue parallel or alternatively to the inventive data reception. 

The present invention is also directed to a system for the transmission of 
data in an SDH or, respectively, PDH transmission system that comprises an apparatus 
for sending data and an apparatus for receiving data according to the present 
invention. 

The present invention is explained in greater detail below on the basis of 
preferred exemplary embodiments with reference to the attached drawings, which 
show: 

Figure 1 a block diagram of an apparatus for sending data in an SDH or, 

respectively, PDH transmission system according to the present invention; 
Figure 2 a schematic illustration of the inventively generated mini-cells and 

transmission frames when sending data; 
Figure 3 a block diagram of an apparatus for receiving data in an SDH or, 

respectively, PDH transmission system according to the present invention; 
Figure 4 a block circuit diagram of an apparatus for sending data in an SDH or, 

respectively, PDH transmission system according to the AAL2 

specification; and 

Figure 5 a schematic illustration of mini-cells and ATM cells generated according to 
the AAL2 specification. 

Figure 1 shows a block circuit diagram of an exemplary embodiment of an 
apparatus for sending data in an SDH or, respectively, PDH transmission system 
according to the present invention. Voice data supplied in a plurality of different voice 
channels la, lb, ... In are arranged in mini-cells 7a, 7b, ... 7n in a means 2. The mini- 
cells 7a, 7b, ... 7n have flexible lengths dependent on the respective voice dataset, as 



schematically shown in Figure 2. The start of each mini-cell 7a, 7b, ... 7n is formed by 
a mini-cell header 8a, 8b, ... 8n that is followed by the respective voice data 9a, 9b, ... 
9n of corresponding length. 

The mini-cells 7a, 7b, ... 7n are combined into a single data stream in a 
5 statistical multiplexer 3, whereby the mini-cells that are formed are joined to one 
another dependent on their chronological arrival, as shown in Figure 2. 

The transmission means shown in Figure 1 also comprises a transmission 
branch according to the AAL2 specification, wherein a means 4 generates ATM data 
packets or, respectively, data packets corresponding to the asynchronous transfer 
1 0 mode from the data stream, transmission frames that correspond to the SDH or, 

respectively, PDH transmission system being in turn formed therefrom in a means 5 . 

Independently thereof or as an alternative thereto, transmission frames that 
correspond to the SDH or, respectively, PDH transmission system are inventively 
generated from the data stream in a direct way in a means 6, dependent on the 
15 application. The direct generation of a PDH frame 18 from the data stream is shown 
by way of example in Figure 2. The means 6 thereby inserts a start field 20 that 
contains an offset field 21, a sequence number 22 and a parity bit 23 at the beginning 
of the PDH transmission frame 18, i.e. following the frame start 19. The offset field 
2 1 contains data that identify the position of the first mini-cell 7a in the PDH frame 1 8. 
"2 0 The start field 20 of the PDH frame 1 8 thereby essentially corresponds to the start field 
of the ATM data packets that is schematically shown in Figure 5. Stuffing data are 
provided at the end of the PDH frame 18 in order to fill up the space that is not 
needed. 

Figure 3 shows a block circuit diagram of an exemplary embodiment of an 

2 5 apparatus for the reception of data in an SDH or, respectively, PDH transmission 

system according to the present invention. The reception means is likewise designed 
for alternative or parallel operation in a transmission system corresponding to the 
AAL2 specification, and its AAL2 reception branch comprises a means 25 at which 
transmission frames that correspond to the SDH or, respectively, PDH transmission 

3 0 system arrive. These data can be transmitted, for example, either via mobile 



radiotelephone or via fixed lines. The means 25 generates data packets corresponding 
to the ATM or, respectively, the asynchronous transfer mode from the frames 
corresponding to the SDH or, respectively, PDH transmission system. A means 26 
generates a data stream composed of mini-cells from the ATM cells. A demultiplexer 
5 28 distributes the mini-cells contained in the data stream onto the respective voice 
channels 30a, 30b ... 3 On, and a means 29 generates to corresponding voice signals 
from the information in the mini-cells. The means 25, 26, 28 and 29 thus meet the 
AAL2 specification. 

Inventively, a means 27 is provided wherein the incoming transmission 

1 0 frames that correspond to the SDH or, respectively, PDH transmission system are 

directly converted into a data stream. Dependent on the requirements, thus, the means 
27 works independently of, alternatively to or parallel to the means 25 and 26. Similar 
to the data stream regenerated in the means 26, the data stream directly generated in 
the means 27 is supplied to the demultiplexer 28. 

15 The present invention further comprises a transmission system that contains 

an apparatus for sending data according to the exemplary embodiment shown in Figure 
1 as well as a means for receiving data according to the exemplary embodiment shown 
in Figure 3. The SDH or, respectively, PDH transmission system, in accord wherewith 
the data are transmitted, can thereby be a mobile radiotelephone system, a system with 

"2 0 fixed lines, etc. 
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Patent Claims 

1. Apparatus for sending data in an SDH or, respectively, PDH 
transmission system, comprising 

a means (2) for receiving and arranging data incoming in a plurality of data channels 
5 ( 1 ) in mini-cells of flexible length, 

a means (3) for generating a single data stream from the mini-cells, whereby the 
received mini-cells are joined to one another in the data stream, 
characterized by 

a means (6) for the direct generation of transmission frames from the data stream and 
1 0 for sending the generated transmission frames via an SDH or, respectively, PDH 

transmission system, whereby the individual transmission frames contain a plurality 
of mini-cells and correspond to the frame structure of the SDH or, respectively, PDH 
transmission system. 

2. Apparatus for sending data in an SDH or, respectively, PDH 
15 transmission system according to claim 1, 

characterized by 

a means (4) for generating data packets corresponding to an asynchronous transfer 
mode from the data stream, and 

a means (5) for generating transmission frames corresponding to the SDH or, 
2 0 respectively, PDH transmission system from the data packets corresponding to the 
asynchronous transfer mode. 

3. Apparatus for sending data in an SDH or, respectively, PDH 
transmission system according to claim 1 or 2, 

characterized in that 

2 5 the means (6) for the direct generation of transmission frames generate position data 

(20) with respect to the position of the first mini-cell in the transmission frame in each 
transmission frame. 

4. Apparatus for sending data in an SDH or, respectively, PDH 
transmission system according to claim 3 

3 0 characterized in that 
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the means (6) for the direct generation of transmission frames from the data stream 
arranges the position data (20) at the beginning of a respective transmission frame. 

5. Apparatus for sending data in an SDH or, respectively, PDH 
transmission system according to one of the preceding claims, 

5 characterized in that 

the means (3) for generating a single data stream is a means for the statistical time- 
division multiplexing of the data incoming in the plurality of data channels (1). 

6. Method for sending data in an SDH or, respectively, PDH transmission 
system, comprising the following steps: 

1 0 receiving and arranging data incoming in a plurality of data channels in mini-cells of 
flexible length, whereby the received mini-cells are arranged following one another in 
the data stream, 

generating a single data stream from the mini-cells, and direct generation of 
transmission frames from the data stream and sending the generated transmission 
15 frames via an SDH or, respectively, PDH transmission system, whereby the individual 
transmission frames contain a plurality of mini-cells and correspond to the frame 
structure of the SDH or, respectively, PDH transmission system. 

7. Method for sending data in an SDH or, respectively, PDH transmission 
system according to claim 6, 

2 0 characterized in that 

position data with respect to the position of the first mini-cell in the transmission 
frame are generated in the direct generation of transmission frames corresponding to 
the SDH or, respectively, PDH transmission system. 

8. Method for sending data in an SDH or, respectively, PDH transmission 

2 5 system according to claim 6, 

characterized in that 

the position data are arranged at the beginning of a respective transmission frame. 

9. Method for sending data in an SDH or, respectively, PDH transmission 
system according to one of the claims 6 through 8, 

3 0 characterized in that 
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a statistical time-division multiplexing of the data incoming in the plurality of data 
channels is implemented when generating the data stream. 

10. Apparatus for receiving data in an SDH or, respectively, PDH 
transmission system, comprising 

5 a means (27) for the reception and the direct generation of a single data stream of 

mini-cells from incoming transmission frames corresponding to the frame structure of 
the SDH or, respectively, PDH transmission system, 

a means (28) for the distribution of data contained in mini-cells in the data stream 
onto respective data channels, and 
10 a means (29) for the restoration of the data of the individual data channels (30) from 
the mini-cells. 

1 1 . Apparatus for receiving data in an SDH or, respectively, PDH 
transmission system, 

characterized by 

15 a means (25) for recovering data packets corresponding to an asynchronous transfer 
mode from the incoming transmission frames corresponding to the SDH or, 
respectively, PDH transmission system, and 

a means (26) for generating the data stream from the data packets corresponding to the 
asynchronous transfer mode. 
2 0 12. Apparatus for receiving data in an SDH or, respectively, PDH 

transmission system according to claim 10 or 11, 
characterized in that 

the means (27) for the reception and the direct generation of the data stream from the 
incoming transmission frames corresponding to the SDH or, respectively, PDH 

2 5 transmission system generates the data stream on the basis of position data (20) with 

respect to the position of the first mini-cell in the transmission frame that are 
contained in every transmission frame. 

13. Apparatus for receiving data in an SDH or, respectively, PDH 
transmission system according to claim 12, 

3 0 characterized in that 
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the position data (20) are arranged at the beginning of a respective transmission 
frame. 

14. Apparatus for receiving data in an SDH or, respectively, PDH 
transmission system according to one of the claims 10 through 13, 

5 characterized in that 

the means (28) for distributing the data is a means for demultiplexing the data stream 
according to the information contained in the mini-cell header. 

15. Method for receiving data in an SDH or, respectively, PDH 
transmission system, comprising the following steps: 

1 0 reception and direct generation of a single data stream from the incoming 

transmission frames corresponding to the frame structure of the SDH or, respectively, 
PDH transmission system, 

distribution of data contained in mini-cells in the data stream onto respective data 
channels, and 

15 restoration of the data of the individual data channels from the mini-cells. 

16. Method for receiving data in an SDH or, respectively, PDH 
transmission system according to claim 15, 

characterized in that 

the data stream is generated on the basis of position data with respect to the position 
2 0 of the first mini-cell in the transmission frame that are contained in every transmission 
frame. 

17. Method for receiving data in an SDH or, respectively, PDH 
transmission system according to claim 16, 

characterized in that 

2 5 the position data are arranged at the beginning of a respective transmission frame. 

18. Method for receiving data in an SDH or, respectively, PDH 
transmission system according to one of the claims 15 through 17, 
characterized in that 

a demultiplexing of the data stream corresponding to the information contained in the 

3 0 mini-cell header is implemented in the distribution of the data. 
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Apparatus and Method for Sending and/or Receiving Data in an SDH or, Respectively, 

PDH Transmission System 

Abstract 

The present invention is directed to an apparatus for sending data in an 
5 SDH or, respectively, PDH transmission system, comprising a means (2) for arranging 
data incoming in a plurality of data channels in mini-cells (7) of flexible length and a 
means (3) for generating a single data stream from the mini-cells (7), and is 
characterized by a means (6) for the direct generation of transmission frames 
corresponding to the SDH or, respectively, PDH transmission system from the data 

1 0 stream. The present invention also comprises a method for sending data in an SDH 
or, respectively, PDH transmission system, comprising the following steps: arranging 
data incoming in a plurality of data channels in mini-cells of flexible length, generating 
a single data stream from the mini-cells, and directly generating transmission frames 
corresponding to the SDH or, respectively, PDH transmission system from the data 

15 stream. The present invention further comprises a corresponding apparatus and a 
corresponding method for receiving such data in an SDH or, respectively, PDH 
transmission system. The present invention thus allows the utilization of existing 
AAL2 standards and AAL2 standards yet to be defined, while avoiding the loss of 
transmission bandwidth connected with the use of ATM cells. 

2 0 Figure 1 
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120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem 
Anspruch dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozeRordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder 
PCT internationalen Anmeldedatum dieser Anmel- 
dung bekannt geworden sind. 



I hereby claim the benefit under Title 35. United 
States Code. §120 of any United States application(s) 
listed below and, insofar as the subject matter of each 
of the claims of this application is not disclosed in the 
prior United States application in the manner provided 
by the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occured between the 
filing date of the prior application and the national or 
PCT international filing date of this application. 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe beiegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 



(Status) 

(patented, pending, 
abandoned) 



I hereby declare that all statements made herein of 
my own knowledge are true and that all statements 
made on information and belief are believed to be 
true, and further that these statements were made 
with the knowledge that willful false statements and 
the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false 
statements may jeopardize the validity of the 
application or any patent issued thereon. 
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German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung alter damit verbundenen 
Geschafte vor dem Patent- und Warenzeichenamt: 
(Name und Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



Messrs. John D. Simpson (Registration No. JMM21 Lewis T. Steadman (17J>74_), William C. Stueber ( 1 6,453) , P. F 



pitefrmga^praMfertrrtte?rri*rtten an: 



Direct Telephone Calls to: (name and telephone 
number) 

312/876-0200 
Ext. 



Send Correspondence to: 

_HILU_SiEADMAN & SIMPSON__ 
A Professional Corporation 
i Floor Sears Towej^Chicago, Illinois 60606 



Voller Name des einzigen oder ursprunglichen Erfinders: 

HUNGER, Josef — > 


Full name of sole or first inventor: 


Unterschrift des_Erfinders Datum 

"Sf>(V Svl^x Kioo. 19, 13^ 


Inventor's signature 


Date 


Wohnsiz A "° 

D-86807j2udnlojL Germany "S)'EX 


Residence 


Staatsangehorigkeit 

Bundesrepublik Deutschland 


Citizenship 


Postanschrift 

Breslauer Str. 4 


Post Office Addess 


D-86807 Buchloe 
Bundesrepublik Deutschland 




Voller Name des zweiten Miterfinders (falls zutreffend): 


Full name of second joint inventor, if any: 


Unterschrift des Erfinders Datum 


Second Inventor's signature 


Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 
Postanschrift 


Citizenship 

Prist Office Arlrlress 



(Bitte entsprechende Informationen und Unterschriften im (Supply similar information and signature for third and 
Falle von dritten und weiteren Miterfindern angeben). subsequent joint inventors). 
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